Electrophysiological correlates of fluid transport in cultured porcine thyroid cells.
Confluent monolayers of cultured porcine thyroid cells transport fluid from the apical to the basal surface, forming circumscribed zones of detachment from the culture dish substrate (domes). The transepithelial potential (TEP), positive on the basal side, was 12.9 +/- 0.4 (S.E.M.) mV (n = 93) under control conditions, increasing to 38.9 +/- 0.3 mV (n = 281) when fluid transport was stimulated by prostaglandin E2 (PGE2; 1 mumol/l). Forskolin (1 mumol/l) and 8-(4-chlorophenylthio) adenosine 3',5'-cyclic monophosphate (0.5 mmol/l) were also effective in increasing TEP. Addition of amiloride in concentrations sufficient to block fluid transport (100 mumol/l) reduced the TEP to 5.8 +/- 0.3 mV (n = 76). Substitution of N-methyl-D-glucamine for sodium in the medium reduced the PGE2-stimulated TEP to 13.4 +/- 0.8 mV (n = 32). Substitution of gluconate for chloride increased the TEP to 40.3 +/- 0.4 mV (n = 160). Removal of bicarbonate or potassium from the medium, or addition of ouabain (200 mumol/l) were also effective in reducing the TEP. In media of low bicarbonate concentration (1 mmol NaHCO3/l), acetazolamide (1 mmol/l) reduced the TEP. Fluid transport by the monolayer as measured by the change in height of domes was increased by PGE2 (1 mumol/l). PGE2-stimulated fluid transport was inhibited by sodium or chloride ion substitution, bicarbonate removal or the addition of ouabain (200 mumol/l) or amiloride (100 mumol/l). It was concluded that fluid transport in thyroid monolayers is mediated by rheogenic sodium transport with chloride transport being passive, electrogenically coupled to sodium transport.(ABSTRACT TRUNCATED AT 250 WORDS)